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two ways: First, a granite reef crosses from Kangaroo Island 
to the mainland, a t  a place 10 miles north of Kinghton jetty. 
It is marked on the chart! '<Nation Reef" and <' Cfmnite Rucks. " 
I have never known a thunderstorm froin the northward to 
cross this reef. The 
rains may come on here, in part, but the storiii follows tlie 
reef. A gale was reported to me by the head keeper. Cape 
Jaffa Lighthouse, 11 i d e s  south of this place, as linviiig lleeii 
the heaviest he hail known during twenty years duty there. 
The sea broke over the lantern, which is 120 feet above the 
sea level. During that day there were 8 fishing boats out 
from here, small centerboard luggers, with two men in 
each boat. They fished a13out G miles out and for want of 
wind had to pull home. The wind and sea were dead caliii in 
Lacepede Bay; the gale went over our heads and descended 
about l o  iniles inland, doing considerable damage. I linve 
seen many similar instances, and have never henrd them ac- 
counted for, aa there is nothing to give 11s a lee. Iiicirdinary 
weather the bay is full of cross currents of wind and sea. 

Whatever may be tlie nature of t,lie influence that generally 
prevents outside gales froin blowing their p r ~ ~ p e r  course 
through the bay, it is intermittent, as galea occasionally l~low 
home with undiminished force. 

It invariably follows it into the interior. 

* * * * * * * 

Mr. James Page of the United States Hylrograpliic Ofice 
adds the following iiot,e.-Ed : 

Kingston (Port Chi-oline') is situated in Lacepede Bay on the siwt,l~ 
coast of Australia; 1atit.ude 3 6 O  50' 16' ' SOut,li: longitude 139O -50' 56' ' 
east. C!onctwiing 
Lacepede Btty the Australia Directory. Vt:)Iu~ue I. p. 361. st.ates as follows 
'' It is a rei~~arlittl~le fact that this bay. although apparently exposed tL 

the ocem swell. afforrls safe anchorage h all weather. t,here 1.leiny tol. 
erahly sinoot,h water even vn the higliwag of a wtist,erly gde. Two rca- 
sons account for the smoothness of the water-tlie force of the prevail. 
ing swell from the southwest is I J U J ~ ~ ~ U  by the reefs tiff Cape daffa, and 
that from the n(.rrthwest. and west by traversing. lwftvre it arrives ileal 
the anchorage, a liing est,ent of undulating groun4:l wit.11 shallow watei 
over it, there being only 20 fathoms 16 miles west of Pingstoii jett.g." 

Robe is on t,he coast 30 miles to the st:iut.hward. 

JANUARY GALES FROM THE GREAT LAKES TO THE 
MARITIME PROVINCES. 

Ry R. C .  WEBBER, Forecast Offieis1 iu1d Iospcctor t a b  tlir Meteomlngical .+rviee of I:'mn~ln 
dntril Feliroiiry 19, l!lw2. 

In  treating of the storins which have been esperienced in 
Canacla from the Great Lakes to tlie Maritime Provinces in 
January from the years 1874 to 1902, inclnsive, the writer does 
not intend to  enter to anyestent into tlie question of the wh) 
and wherefore of the clevelopinent of these storiiis. or to dis- 
ciiss whether or no the cowse of storiiis is governed by thc 
anticyclones or the inany other vesecl questions upon t,he sub- 
ject which have been from time to  time considered. Having 
gained considerable assistance hiniself iu forecasting, by thc 
tabulation and study of the storiiis of the difierent months oj 
the year, he may possibly be able to point out a few salienl 
features which may be available to others in scientific weathei 
forecasting. As a review of the twelve separate months would 
necessarily occupy a large ainount of space, tlie month oi 
January only will a t  present be consiclerecl. In  bhe first placc 
perhaps it will be as well to give a table of the nmiiber of lo\\ 
areas charted, the percentage of storiiis caused by them, and 
the percentage of storiiis caused by lows froin tlie several 
directions. 

In explanation it shoiild be stated that northn-est lows arc 
those originating or moving froin tlie region between tlic 
British Columbia coast and &Ianitoba; west lorn-s, those fro111 
the Pacific coast and Western States between latitudes 48G ancl 
35O; southwest lows, from lower California, Mexico, Tesas, 

nnd the Gulf of Mexico; Atlantic lows, as designated; erratic 
lows. developing anywhere from the lakes east to the Maritime 
Provinces including the New England States. 

TABLE l.-Ntuiiher pf lotiw mid the directim fronc 
irhieh they cuiite. 

- .- ~- .~ 
I 

of gales 

Prr eeut 
fruni 

Atlautie. 

0.0 
w. 0 
75.9 

I n  referring to Tables 1 and 2 m-e are a t  first impressed with 
the few erratic lows or a1)iioriiial developiiients, yet on second 
reflection we realize that were such conditions of freciuent oc- 
currence the efficiency reached to-day in scientrific weather 
forecasting could not liave been obtained : consequently we 
learn that norinal movements are to be eapectecl, not abnor- 
~ i a l  or highly improbable, as we are a t  times apt to endeavor 
to persuade ourselves is to be the case. 

The percentage of gales caused by northwest lows cliininishes 
rapidly as we proceed eastward; this is instructive, showing as 
it does that a considerable number of this class of areas de- 
crease in energy as they progress toward the Atlantic. The 
same conclitvions hold good as regarcls the west lows, but to a 
lesser extent; a much larger percentage of west than of north- 
west lows cause storiiis however. This may in a measure be 
accounted for by the frequency with wliich in this class of 
areas the secondary developments occur, without which the 
primary system does not as a rule long retain its energy. Re- 
ferring to t,he southwest lows we find the conditions practicnlly 
reversLr1, for the percentage of gales caused by these areas in- 
creases rapidly as the eastern portion of the continent is 
reached. This knowledge is again useful, inclioating a& it does 
that a considerable number of these important disturbances do 
not, affect the Lake region to any estent. When we come to 
the Atlantic series of areas, or those disturbances which either 
pass up toward the Maritime Provinces froin the United 
States Atlantic coast or froin far out to sea, it is seen that in 
the long period herein considered none of these areas gave a 
storm in the Lake region; and further, that a large number 
moved so far to tlie southward of Nova Scotia that their in- 
fluence did not ext,end as fer to the nortliwarcl as the Gulf of 
St. Lawrence, suggesting that the gales caused by them are 
more likely to be backing than veering. 

The gales of January have been separated into three classes: 
those of great violence, tlie fresh gales, and the inoderate 
storiiis. Combining the first two classes, the percentage of the 
fresh t,o lieavg gales for tlie districts is as follows: lower lakes, 
46.3 per cent; lower St. Lawrence and Gulf, (35.9; Maritime 
Prorinces, 53.4. Therefore fresh to heavy gales are more 
iiuineroiis in the Maritime Provinces than in the Lake region, 
a i d  stmill inore frequent in the lower St. Lawrence ancl Gulf. 
I n  the Lake region the gdes  of a marked heavy type were 
'35, or less than 1 for each January. I n  the lower St. Law- 
rence Valley and the Cfulf the maximum was reached with 68, 
while in the Maritime Provinces there were 54. 

The question naturally arises, what is the caiise of these 
violent gales? C h i  any reasons be girea for their develop- 
ment. and are there any guides to aid in anticipating these 
great atmospheric disturbances 4 I n  the first place the violent 
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gales caused by northwest lows are few in number. and the)- 
appear to be of three types: The low which steailily increases 
in energy as it drifts eastward; the low imiiieclintely sncceeiletl 
by a great cold wave; and tlie low which at first travels fur 
southeastward, and then sudclenly recurves northeahtwaril. 
The violent gales from west lows are even fewer than those 
from the northwest; hut a suggestion has ttlreiiily heen hinted 
at elsewhere in this paper regarding this class of areas. The 
southwest low so frequently shows such energy from its np- 
parent inception that no cloul>ts esists as to ita ultiiuate de-, 

TABLE l.-Mmn nansinirin. miiaimum. and range qf tentperdare at the Weather Rurenzc aid Foreet Piirk observatories, St. Lorcis, Mo. - 
December. 

northern ani1 southern boundaries. About 100 yards to the 
north  nil 30 feet lower than the observatory is a valley through 

I which doas a small stream. while to the southwest is quite a 
heavy forest growth extending back froin the observatory to 
tlie top of R slight ridge. In other directions are open lawns 
iaterspersecl with small groves of trees. 

The tlieriiioiiieter shelter. wliicli is of the Weather Bureau 
pattern. is located about 9G feet east of the observatory builcl- 
ing. 10 feet' almve the sod. and 75 feet from the nearest trees. 

Tlie aneiiitniieter is espoued 8 feet shove the roof of the ob- 

W. B. - F. P.. 2.5 2.9 1.6 4.4 5.5 1. i 5.5 4. s 9. o 5. x '3.2 1.5 4.6 

States Atlantic coast, usually'in the vicinity of New Jerhey oi 
Connecticut, then a storin of great violence nlinost iiivnrin1)ly 
ensues. There are not many Atlantic lows. as will be seen 1)) 
referring to the table; nearly all, however, hring R gale to 
the Maritime Provinces, although the violent galen caused 1 ) ~  
thein are few in number, doubtless owing to their general 
course being far to the southward of Nora Scotia. 

The erratic derelopments herein considerecl misf no6 he 
confomded with the erratic change of the course of R luw from 
the normal to the abnormal, which from time to time is ob- 
served. These apparent peculiar or backnwd movements o f  
depressions are SO rare that they hardly enter into the conuidera- 
tion; however, it would be T-ery interesting to have the opiii- 
ion of others on the causes of these sporadic ~iioveineuts. e q e -  
ciallp as there are instances on record where, owing to such 
conclitionM. the gale wliicli had seeiuingly snbsidecl lias again 
set in with greeter violence than before. 

ABSTRACT OF A COMPARISON OF THE MiNIMUM TEM- 
PERATURES RECORDED A T  THE UNITED STATES 
WEATHER BUREAU .AND THE FOREST P A X  ME- 
TEOROLOGICAL OBSERVATORIES, ST. LOUIS, MO., 
FOR THE YEAR 1891.' 

Forest Park, St. Louis. Mo., is a tract of ground about! 1 mile 
wide from north to south and 2 niiles long from east to west. 
its eastern boundary being about 4 miles west of the hhs is -  
sippi River. About midway between the park and tlie riT-er, 
a t  Thirty-sisth street, is a slight elevation. and east of this, 
in Mill Creek Valley and along the banks of the hIississippi. 
the principal manufactories are located. 

The principal railroads from the west enter the tit!)- by way 
of the valley of the River des P6res and hIill Creek Valley. 
Along these railroads are several manufactoiies, but the 
nearest of any importance is 14 niiles south of the southeast 
comer of the park. 

From this it seems that the park is quite well removed from 
the snioke and other conditions peculiar to large cities, es- 
cept when east winds, which are infrequent. prevail. 

The observatory is located on a slight knoll about half a 
mile from the east! end of tlie park and midwav between the 

I Coinpiled by W. H. Haiiinion. Forecast 0ffic.inl United St,atPs \Vriitlic!r 
Bureau. and F. W. Duenckel. rlf the Forest Park Meteon:llogicrtl Olaerm- 
tory ; read before the St. Louis Academy of Scieiiw. BIarr.11 2, 1x06, aid 
now first published. 

loontell in the mknnent  1milc1ing at Eiglith and olive streets, 
a little iiiure than hdf n mile from the river. It is surrounded 
on all hides 1 q  chimneys lwlching forth smoke from hituminous 
cod.  which is a h o h t  tlie exclurrire fuel of the csity. The build- 
ing covers an entire block 300 feet! square. nnrl is arranged 
about a court which is open to the lower door. 

The thermometer shelter is Lwsted 10 feet above the copper 
r ~ o f  of this building. and 110 feet above the level of the street. 

On the center of the south front of the building is a tower 
200 feet high. on the top of which the aneiuometer is esposed 
far nlwve the tops of surruunlling structures. 

Talde 1 s h o ~ s  tlie monthly means of the daily masimuiii, 
Iiiininium, nail range of temperature cluriiig the year 1891. at  
both the Weather Bureau and the Forest Park stations. It 
also showx the differences between the monthly iiieaii mini- 
iiiii~n temperatures at tlie two stations. and the annual aver- 
itges for the above data for the f i re  years 1891-1805, inclnsive. 

The noteworthy feature of this table is the difference in the 
monthly iiiean minimuni teiiiperatures st the two stations, the 
Forest Park minimuiiis averaging froiii 9.0" lower in Septem- 
ber to 1.5" lower in Deceiiiber. The estreme ilifferenoes have 
ranged h i i i  '30" lower to 4" higher. 

I n  order to study these remarkable differences, trtbles were 
prepared in which were entered the minimum temperature re- 
corded at  8 a. in.. the cloudiness nt 8. a. m. and the previous 
8 p. in., and the average wind T-elocity cluriiig the night. 
Curves were also drawn showing the relation between the 
cloudiness. the velocity of the wind, rtiid the minimum tem- 
perature differences a t  the two stat,ions. 1: general it was 
found that as the cloucliness increased the wind \relocity also 
increased, and the differences between the minimum tempern- 
tures decreased. It wan also found that both the cloudiness 
ancl the velocity of the wind exerted an influence upon the 
niinimuiii teinper&ure differences. 

In the study of these i)bsermticms it was found that during 
the clew skies of September the Iunsimum differences were 
recorclecl. while during the cloudiest in1 mths (March and De- 
cember). the differences were least, and that they remained 
siiiall cluriiig all the winter months. There were. however, 
marked exceptions to this rule. as for instance in January, 
lW2, when the difference eweelled SO" on three successive 
days. During this period there was a heavy covering of snow 
on the ground at  the park and for a portion of the time there 
was a little snow in the city, but it was soon covered with 
soot and quickly &appeared. 

A special study was made of the niinimum temperature dif- 
ferences on all the days when snow was on the ground at the 


